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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image collating device, 
an image collating method and a recording medium in which its 
program is recorded to dispense with measurement of the three- 
dimensional shape in the case of collation and to enable processing 
such as confirmation whether or not a photographed object is a 
registered one, collation of what object retrieval of similar objects 
by using an image of the object photographed by a camera, etc., at 
various positions and attitudes and illuminating conditions. 
SOLUTION: A registration means 100 measures and stores the 
three-dimensional shape and reflectance on the surface of the 
object to be registered. Photographing means 21 0 such as the 
camera photographs an inputted image in a collating means 200. A 
position and attitude estimating means 220 estimates the position 
and attitude of the object in the inputted image by using the 
registered three-dimensional shape and the reflectance. An 
illumination correcting means 230 generated the image at the same 
position, the same attitude and under the same illuminating 
condition as comparison images by using the registered three- 
dimensional shape and the reflectance. An image comparison means 
240 calculates similarity between the comparison image and the 
inputted image. A collation deciding means 250 perform collation 
decision based on the similarity. 
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ztmtz z t *%mt 6 o ^ e> 8 4 ©v N-r 

tifr 1 ^Cl3t©HI§U$1^0 ^ASrf^LfelB^ 

8 6 ] gftgi&ftftft £ fc&4M*tt. 
ilWT***3fc&4«*i:"**»#B5 9*^8 5©V> 

8 7 ] tMBaNftfft £ **1WM4. 
AM©ffe»*itS:W«i:t6ll*a5 9^e>8 6© 
V \? fifr 1 «KE«0H«iR6:/n **9 A £IE#LfeiE 

[0 0 0 1] 

KfcS*LT;&<££K:«fcy, H«6±T©^©f£ifi^ 
m ^^^t*©Jil^©^[^LT^^3 

[0002] 

[(sa5©s*B] wm&mn am si^Uz&s *c, 
**9fc*©wwB«7W;*K: * mmbtzxmm 

(»)S#JBl/t, *e>fr£«>S»S4xTV**lM«:HR 
I3*LTi3<SJIBlgi:, A*aftfcl« Off) fcfttf 
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[0 0 0 3] (tmEWl) 2&7taft*fce>#£*bfi 

«©H*i: UT, #PF^2 8 7 2 7 7 6^ rffBfl«!g& 

LTM&fDMZm. bT y . ^ 1 3 ©J: 5 & 

*ifc2*761B»S:IBM*Sl2tiaiLTfe<. f$£B# 
tt. A*9 1 3 £«fc U 2&7C®*B*«:A#Hftfc bT 
HBU jBKffc*H14ICJ:oT, ttBA#Mt»£>S 

10 ^*©&g& £©»*>*# s ©smi: t£z>tmmg& 
1 5 k j: organs® 1 2 *»e,as»msn«fi» 

[0 0 0 4] «£*&ffi2) 3*79PRSMV^tfel5© 
L/T, #§§¥9 - 2 5 9 2 7 1 *ggg 

20 SSBT-fct, 01 4©J: fiNBfcli. 3 

*t9£RA 9 -flBtff*?® 2 1 tC«fc Uli£*f#l%ft© 
3*7t^fcA9--1«l«lttU Ctt#&2 2lc|Bflt 

2 3 IC J: y AAx- * £ LT 3&5r^£ A9-fit#& 
«3fet*. • E«^IS2 4 tc J: y , ^^A*^ 

- * sa^^MSx- # ^-srt 6 <fc e> \,zmw® u 

■S2 5KlJ:oT|RS^Dft4vtf&««>6^^(CJ:U. 3?£ 

30 Jj^ 2 5 fc.1: »J ffiiEStifex- * h^i^- # ©M^ 

[000 5] (flfe|^B3) 4fSB¥6-l 6 83 1 7# 
^ rfflAiS'JSSj Hu SI 5©«te»fe««S:i:y, 

bTfc<„ B86«*c»4. A^94 4lC«kyAAWKtL 
T2«7cB«S:ai^U #^*m#S4 5lCfcVNT5!iS 
40 ^l©^$^®^MS:^{tibT#^feg$:aii7-r 
5. R^#©4 7^C^3V^T±Sa^i$tlTV^^ 

m^&St±IBA*H®©i|m^&gS:Jtit-r5 3 £ 
CJ:yHS&S:f?oTV\6. 3©i:^ IHS^t#©{4 

[0006] (t^^4 ) mm. • 
50 m<D2fcKwmmm^zm3m-C'&?T. &m 
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^»9®saesn-e*<, mw&mzuzmiizmsE 

'f&'ti&t&Mt LT, ~$M ( ("Visual Learning and Re 
cognition of3-D Objects from Appearancej .Hiroshi 
Murase and Shree K. Nayer, Int. J. Computer Visio 
n, vol. 14.pp.5-24, 1995) MmMiXim 1 

zmu zmmm^WL 1 2 \z i y ^^h^®^c 

Sr+tfiS-tiS i ? »lSli!?¥£^M>Wc <fc y #© 10 
6. 3Mg)gH^£©raig£^£1-5m£fS££ 

gBft#S7 3£|B'|itl,T33<„ j&£B£ 

ten ^ 7 4 tci y Atiwmt lx z&yiwmm 

m£©$3^g*cfctt.5iSgii£ft3IU M^i®ifi£X 

[0007] (gfet^ 5 ) <m<Dm^m®%.T°& 

BR ( TWhat Is the Set of Images of an Object Under 
All Possiblelllumination Conditions? J , Peter N. 
Belhumeur and David J. Kriegman.Int. J. Computer V 

ision, vol.28, pp. 245-260, 1998 ) K£^Ti¥l/<# 

m^xomm^ -o©*^©&£T*©B$i©*mc 
<D%m.v>*>txommt. ^ti-^tty^o-fo©^© 

m&mT*$>t>fr>tl\£tfT*gZ>. ±$©##ftCg^ 30 
Illumination Subspace Method £P3H£tl-S> H31 7© e fc'p 

[0008] miiK^x, m&&5i\*. «jtg& 

^T, h;i/g#Dftjg:©2<B©'<* r-;i/©#gre 

S>e>t)$tl5^^Cfi^^feS#^(Di®^T'feSextreni 40 
e ray £ P«;»lSiS*#«:a3S U flBRf® 5 4 fcSBti 

[0 0 0 9] H&£B#Cl±. *^5 5 5{C«fcoT2^7D® 

fro, JB##fl-7?*6*£K:i±, ffit® 
R^^#®TT*©lilltt^^extreme ray ©©fiHBoWE 
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extreme ray g¥©8§9g*t»C«J: yA#®&£ll£IPiB&f!F 
T?©^fc©®&T'&SJ£^||i£^t6, BMJttS^ 

[0 0 10] ftj&fc&ffi6) ( Tilluniination Con 
es for Recognition Under VariableLigh ting: Faces 

J , A.S. Georghiades.Proc. IEEEInt. Conf. CVPR.p 
P. 52— 58, 1998) ti, ±3$ Lfc Illumination Subspace Me 
thodlCfc^Textreme ray &ff3l*S|£lC ffi®m& 

(D3ft7imv)^ £<Dwmt>mz%&fr &t t» u & 
z^ttztmkfi?i5&$:mLx^&. zftizzvmi 

tMhX'te l ^mft&fyl&lZ SMI llumination Subspace 
Hethod*«aWlT?t l/TV^o 

[0 0 11] (f!aSS»7) XiK ( TWhat Is th 

e Set of Images of an Object Under All Possiblelll 
umination Conditions? J , Peter N. Belhumeur and D 
avid J. Kriegman,Int. J. Computer Vision, vol.28, 
PP.245-260,1998 ) & $ ^Sampling Method tbX 
Hi 8<D£o&ffl&*mmLX^Z>o ±&l,fclllumina 
tion Subspace Method© J: -MC^T ©extreme ray £ft 

»t & 3 1 \*¥mm^z<DX\ wsmz, mm^m 
iic^vnt. «a.ttei4©e, toftgtfBsm&w)^ 

■Mfffc&gU ^H^fcextreme ray HLXftH 
tZ>, ^^Illumination Subspace Method fcHfi8c# 

[0012] 

&tt£z>m*\$. mzmtePwrnttzzLt^m* * 
ft* ifx-im* tmm3m*mhhx\ * < z t & e> we> 

r ttfx-zx^&^tzto. mvmmmzt&btix u 

* ^tvO raffle* ofe. 6HTS#Wfc=frXKk:feW 
[0 0 13] t©|®||5 l»Cj3WS«8!f«2 8 7 2 7 7 6 

# rMis^^a Km*2tix^&£$%%&&2 

fcm*m^*wmm<Dimmm)iz£z> 2 
&jmm±(D%M-}±<Dm)\zttfo?z>zttfxg&^ 

[0 0 14] t^i®^2{Cfc^-&4#g§ 5 P9-2 59 27 

mm rAym-smi izm^ntzm^mxu, 
mmmx'te < msmz %, 3 t -r * t 

©tc m&mt lx 3 9c79mfmtMe»H2: * 
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y, 3^h^^6fcv^ia»**y&ofe. a 

ffl%tm&z>m\^ mtmmxAjjwmzimu . 

©tf*fc t * &»»cH*f«wirr t* * 

& rt*iH3«K©iSv * e>ftfc v ^ o ibbi 

[0 0 15] (jaa8B3JCfeW6<|«iFp6-l 68 3 1 

mm<b±z&wmim*mttzimz> 3&7&»fe 10 

[0 0 16] 8&|®ffi4 tceWSitt ( rVisual Learn 20 
ing and Recognition of3-D Objects from Appearance 

J .Hiroshi Murase and Shree K. Nayer, Int. J. Com 
puterVision, vol.l4,pp.5-24,1995) &Cl3f&£*lfctfefc 

#<©ttll«*OTfcfc*fcV^W«W*ofc. 30 
[0 0 17] tfefc&$|55, 6feJ:lF7K:e»4&SaR 
( Twhat Is the Set of Images of anObject Under Al 
1 Possiblelllumination Conditions? j , Peter N. Be 
lhumeurand David J. Rriegman.Int. J. Computer Visi 
on, vol.28, pp. 245-260, 1998) iCfBlgSftfellluiDinat 
ion Subspace Method, Sampling Method 

M&mDttt* mm z%xtzwmwmtz>m& 

[0 0 18] £tz, ^Illumination Subspace Metho 
d. Sampling Method l±. £^lZ<\moMWP^im 

oTX'ommmu it^ab^t^xtm^-rs 
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[0 0 19] ifc, ^Illumination Subspace Method 
T*& ^©^SfcJSBTextiwe ray &ff#**# 
»^fC*»K:#<©tHttS:i|-rs. Att ( r What Is 
theSet of Images of an Object Under All Possiblell 
lumination Conditions? J , Peter N. Belhumeur and 
David J. Kriegman.Int. J. Computer Vision, vol.28, 

pp.245-260,1998 ) ICfcftH trf**M©S»<? h 
;i^^^B9Kttfift%0*Mffl**»&, extreme ray 
©Eti**T'M (M-l) <IT*&3= Lfc#,r, ttft 

*#«**#*© «t e> fcjw*fc j &<zn?fcv M« y . JfcfcfcS 

©-J^fc4^C#LT±T©extremeray £ff#t& 
tt-e© £ Soffits £ «T*£ fcv ^ i: ^ 9 

5. 

[0 0 2 0] ^Illumination Subspace Metho 

d. Sampling Method Xit, fl8BCfl^i:fce>fcV^&ft© 
T^®JW\=3SS®tW%«cti«e ray ©gtfCgg&LT 

miz&KcDtm&Zimtz £ voia&frb&s. a 

^Sampling Method ©&fl5T'll 3©HBftfttCjflDjtT. 
i:*©Sg©St©^£H^&ffiV^^«+^^tg^#e>^ 

[0 0 2 1] ££>(C. ^Illumination Subspace Meth 
od. Sampling Method «. £fcK4t#3ffll©iR*H#tt# 

ss&ksust*** z. t zm. lx wsfc©, mssiw 

# < ©%»tt-e©*ffi©s#fttt*^«fi§LT' 
[0022] uaraaatdiSiWfcstifcfe© 
si:-frfii»©*^ ^xtmLtz 29smmz*. yfi^ 

[0 0 2 3] *««Jt v AAlWWCfcttSftft© 

3 ^7c^&i^©^{b & iiiE rjibt?* y , mmiz 
m&T-*mmzm%ujmx'&*). mtmrnm- 
iz&^xmt<fttzXfiWMKttLm%fre>nfcm 
mtmmz£vx$^mfjmm&mt. mmm&js 

& ftl^©^n^A&iB»UfeiB««a*S:ift«t* 
[0024] 

MZ, «*Sl|3tt0«Wt±. f^^^fr^feft©^ 

mca^stife^©^- ^ tm&tzmt-VT- ^ 
* 2 *tcx- a t bxmmu tm^miztmzfttzV!) 
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[0025] 8f*^2iE«©«wtt. B*gifB*©8 
x- * km&tzwwmm*. x-mmt Lxm&t $ 

mrr- mspmizx. vm&ztitiAJjwmt 
m-omwmx&^x. m*>mktmm%m>mm 
tt\sasmmt hx&Mrzmsffi&mk.* nssmm 
^miz&wmztitii&mmt. tu&mtzzviBK 
zfttzxmmtzimu g2o©B£i©^i©w 
mmnmmm&mmt, wmmmzmzi y 

[0 0 2 6] ft*^3SBR®|gWH ff*g2|3i©^ 

tzimmM%^®£. 3 ikTxmmmmz * y we 
[0027] 8i$£4 &&£©&&& m^mztmrn 

[0 0 2 8] ||^5fBtt©&!Btt. !f^2fB@©f§ 
© 3 fcjWRommt te&m 3 *5tJ^RS:4riW-6¥ 

Emmt&mz * y <* ntzMMmt 

[0 0 2 9] ffi$£6gBtt©&8& SI*S3 *6 5© 

v vfnfr i mz%?mommiz &v \x, imtiE^Ra. 
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mfrhm&mzz wmzfttzxjjwmtmbmL 
mitt*. 

[0 0 3 0] Sf#«7gB«©Bif!tt. fl8*£6SE«©« 

io ^&igi&89»»M£ic £ y®e>tis^0E»®ra?:* 
$ tifcflssofeaiairt^ & Atmmzm>m.t mm 

[0 0 3 1] Sft$g8Sffi©&gtt. ft#«7ge«©?8 

[0032] mb3(9fattz>9Wifit. m*«6*»e>8© 
[0033] mmi owmwm, a*«2iE«© 

40 mmmm** ms&ffiE^mzzvffiEzntz®. 

©&S^^ ^-©fe^^tcfeS^^li^l^:* 

tzffimmwmtfr ^m&mz ntzxm 
*£**^tzwmt£&LTimBm£isX. mm 

[0034] M$3 1 1 IBS©|g^»> MM 1 0fB« 
50 ©^ICfeVvT, Rg^llIE^Rti. H»*J«*®JCJ:y 
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[0035] mmi zmmoGmtt* mxmi im. 
m&^v Ymt. m&mzii vm&zntzAmm. 

[0 0 3 6] g$£l 3fB8©$8Jifct H#^2I3*© 

tifc^mBrnzmmmmztott-z z\tm 20 

[0 0 3 7] ftftgl 4fBISCD98«& M$g2gQftZ> 

* ft a# u sa# Lit®m&z!ffiMmmzmt) 
[0038] 5ga«o«ist4. m&mtmco 

u mmLtzfflm&mwffi&zmizmfit&zt 30 
[0039] mm.i swmtimts mxm sm, 

iks^ 3 ikTffiftt, mmmfe^mz zymfea 
jgKfc. s»wi!i«#stcj:ya)esnfeffiw*i:, m 40 

1 ©tttfc^ffl^SK: J: y fflffiSftfcflfc&ffcBfc ftg 
#-r- * LTUfiH-S-r- * Ktt^R i:» ft£ 
f£$*v ffi«itE#M5»i. x-*«3tti«K*yi3*a 

*ife4fa^(MfcH-o«^fi«ftiw^atc «fc m 
&%2oymMm&®i£* ^-ztsimmz^mm. 
mz y hub a t\tzKtmMmm.m.h e>. 
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[Q.0 4 0] m&mi immomwi^ m&i 6fas 
(mwiz&^r. mfffiEmit. mmmiE^mz 
zvffiEzntz&mmt* T-mmmzmmzn 
tzmfrnktmrnt^ ®mmz&vmte& 
tzm-<»mgmm~<mw^\z$>-oT. mtm 
mmfr t>tiz$ffiimmo>&* <wm$&oyrx-<m 

mm^mizj: vm&zntzmwmwmfrbm 

^ximmmtLx. mmm^mzmtsir^m^k 
mm^mt. *Mhxm&.&n,zz.t*tmttz. 

[0 0 4 1] 8gBR0>8E«U 3f#«l 7|3« 

©awtcaswc amniiE^Ra. «fcy 
^s*ifcfig^i@ft®^c«fc y®s>*i»j8^&2iig 
*4^&iwaB2Sii8Srt*as:a t>iz%bxm&$ 

*Zlfcft4$mi:*S. 

[0 0 4 2] 9f380f8EH 8fift 

mz* y^snjyraii»fc4)«»»*r&ttt 

[0 0 4 3] S#«2 oeK®»9i& MSRl 7*^ 

mmz&±t&wmmmt^m $ e> ^ 

Stisz:tft#^i:-rs. 

[0044] K#^2 1 1^®#§^{±, ff#^ 1 m& 

9M!(ce^T, fifi^aii. ^t*tai:^€>%^©3?^ 
7t^ftM^-r5 3^7t^ffilS^i:, g$iS*f^fc 

BttftHraWim»2: LT^1--2»®^^#^i:. 

mmm&mz «t y nfcMqM»®#i¥tc i y 

SEB893»»3aS34j^afcJ:y^3nfcBWOT 

sm^miT- ^ t Lxtmtt>T-*tm^mt, ft 

^©^-^ t^t^^#0ii#ftA*li^i: ura^ 
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xm.tmmmim£WLt, mm&m&£$-mz 
&v&&$titzim®mt. mm^mzzwmstxtz 

mtm®m&®t. wmmm^mz&tmftz 

ttm^mzgmznx v ^Mbx&zft^frmfet 
zmsm^&t. zGixm&znzztzimtt 

[oo4 5] m^mz 2mmmmi& sN^iise© 
muz&^x. m&m& mmLttezsmvzik 

wmmmmmmtt Lx&&tz>wm£j&^mt. 
mwm&mmz & vs&zfrtzmwmm'mzm. 
ft#%T*mz\£\z£v, fm&fciz&mmnzmi 

^mz& y^stifc®^* vm^mtT-zt l 
xmmz>?-*Mm£&t. zubxm&zix m& 
&&mzm&2titz<Ma> j r-*£m&t& 
qm<7>wmzAjjw&£Lximtz>im$8it. -r- 
mm&mz&mztifzm.*? bmt. mmmz 

mzm&^t V)\ffiftbm&mz±*)mzz&tzx± 
wmiz^mLtzwrnzmmmi: vxtrntzmw 
mm£&®t. mmmw&mz±>)%&2tit=. 
mmmt. m^mz vm-ztitzAjjwmt zst 
m u m 2 ^<Dmm<Dwmv>wmmm!> * mmt 
m^&t, mwmm^mz&tm&iifttzm&mizm 
ovt> m^mz i vffi&ztitzWLtms&mzti 

%t;bxmf&ztiz>ztzmtttz>o 
[oo4 6] n$«2 3§mvm\-L m?m2frib 2 
2 m s?ti& 1 mztffimmiizis^x. 3 ikTxmm 
%&mt* ^*wmLtiz.t\zm, z&ymkm 

[0047] m*m 4 Mvmom^ 2^2 

[0048] m&2 5$mm& m&Rzfrbz* 
<D\*-fftfrimz%EfflDmizis^x. m&mt. ? 
ifrk* m mmo^?nfrzm&&A;X\ ajjw 

[0049] n$%2 BtsMff&mit. m?m2fr<o 2 
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.- [0 0.5 o] st$$2 imito&mt. m^2t>^ 2 

[0 0 5 1] ft^«2 8fB^©^«, f|$g 1 £ 2 

[0052] wggu amtfmmit, m?m 1 2 
10 8<D^?tifrimz&m(?>m}izis\,\x. w^m^ 

[0053] it&gs oBim, 

%ft©x- #£3 # £ LTS»-faS»Ig 

* £ 2 &tcx- * i: LT&» U SMd31 
fcJ: y^Sftfci&ffc&T 1 -* fcJR&*aflR£:C6i:, 

[0 0 5 4] »^3 lfgRO&gtt. if$$3 oiffi, 

zmiiznwx. mszm\& mcomzzvgmzti 
20 tdm&r- z tmsirzimcDwmzAjjwmt lx 

trnzntzsmr- w&rmz £ 
t. mmmmjMiz^vm.^ntztmmmt. me 
30 immiz&vnmzfttzmmizm^x. w&xm 

[0 0 5 5] §f#£3 213^®%^^ IIS® 

watt zimm&iExmt. 3 &m#mxm£. & y 
40 tit=Msmt zg&T 1 - * t Lxmrn-zr- * ibhx 

[0 0 5 6] m^9|3 SgBtiO&gB. flf*a3 lfBK 
©l§^^CfeV^T. fiUtCSfi. ^M*h^^^0 3 

WWtDSi:, 3 tf^SmtttXBK: J: U Wtatifc 3 
fc7EHMKfc» HflMWI^MciyflWianfellflMt 
^i:l:^7 : -^i:bTiBlSt^7 J -^IE'l«X^i:, & 

50 [0 0 5 7] n&A3 4mff>mit* ff*«3 llBtt 
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moVsfto 3 ?kjmkcD¥-i%£ &Z> 3 

x-#£LTfEltt67 i -*fBliiI;g^ tsMLXim 10 

[0 0 5 8] ff#g3 5gBttZ>&fi& H#^3 2*6 
3 4 ©v vftifr l SKUafifcB&UilciS^T, JRtEffilEl 

m$xmz& vmiZftfrm&mT-* m 

mmmmt. wmm&rmziivm&i<titzM 
wmwm»*mjteK*vimi<toiudMmt 20 
mb&mmmzimm&t Lx4&?&mwm& 

[0 0 5 9] «*S3 6gBtt©»&& «*«3 5|B« 

©BBfcfcv^ flBfafiEigik flSH*ff#j£cgtc 

m mmm&mm&xm $ 6 t# bxm&zix 
mmmxmi* mmmrmmxmz&vm, 

zimmmtbxm&tzztzsmttz. 30 

[0 0 6 0] gt$£3 7|B«©5fiWli. »#S3 6fB® 

z£iz&*L rnmmiz ± y WLbawvt v t&gani 
Baaa^fea^aMcasis** hm&&&u mm 
mmamit. mmM^tmxmizzvtmzn 
ttm&'V; h/mt* mzxmz & y aa&stifc a#h 
&£<D®<Dtmz*& mmzmzmew; hm* 

mmmmtLx>m?zzt*<mt*z>. 40 
[0061] m*m 8iB«©awti, «*a3 s^e, 

lute wm»HHA»«^dn6iKAv^e>nftffi 

[0062] mxm 9is«®«wji. «#a3 in* 

©S&$fc£vxT, fiMtCSli. gJ§i^i:fc.6*Wfc©3 
^7^feiI^t-S3^7^il!l^xSfc. ^^i: 
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z&j&tzrtxi-vwm&xmt, sftjmmfe 

3fc7^fcf-*:*?-*Ha»i:;freK WfcCBKJ:*) 

tc i y mz&tzwmmwmth t>wmmz *m 
BzntzAjjmmtm&mL-t&wuzimmmt lx 
m,tzmwm&%xmt, zGLxm&ztizzt 

[0063] m&4 ommommz. ff#^3 933* 
omiz&^x. mnmEjmt. mmmrnxmiz 
£vmmm£j&-tm\z. wm&xmzitvm. 
zntzmmmmmtiz*. vmt>ix&mwm&m*£. 
mmmm&m^xmk s e> \zm Lxm&ztu 

zntzmmm&ffiftfrbtmxmz ± ysaeatifcA 
jjwmzmbmLtzwmzszMmmt Lxtmt&z 

[oo6 4] im®mi& m*«4 01a® 
omiz&^x, mwm@mtmx.mt, wmmx 

z.t\z&>). mm&e&z * y mm±\zmnx v ^mm 
m<M^zm$gm)8&'<<? \>jmz*mL, mm 
mmxm& fMssmsmsutemzMssateti 
tzm^hmn, wmxmz^m^^tzKtm 
mtoymamzxto, mmm\zm&'<? tm* 
t>mzxmz& vmeztitzKmrnzmjimtm 

[0 0 6 5] Sl$g4 2fB«®«^^ ft#^3 1|B« 
[0 0 6 6] ffi#^4 3Cft®JM!tt. |f*S3 1SB® 

[0067] i#i4 4mt,<mm& «*«3 he® 

[0 0 6 8] H^«4 5|E«©^i> fl*«4 4|B« 

ommiz&wx. mmxmts mtmttz&m-os 
&7ffi&mfe?zwKmmfexnt, mmmt 
t&wm 3 &iffi&;o)&®.fflzi5»z>mw<D%Mmz 
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wes*ifc3*7t^Ki:, fia«swfcciiK:j:.y«es 
mis*, 3j?c7^«a«t3»tj:ywjesnfe3*7tt 

vwteftfcKtmm^ hAtmmtmgjmt lxm 
ait^n 2 ®wawa*ffiisi:, x- mmmiz ± y 

iB«$*lfc3^7t^tm^S^ «2(D4mUlttt 
jfcDgfc J: y^3ft£^©£m^£^-f 
5. 

[0 0 6 9] Jf$£4 6fB^©«^{i, M#£4 5|^g 

©bece^t. flg^ttxExgii. mmmiELmz 

J: U iitiES*ifc&«»*i:, x- #§E4fcCgJc J: yffifflf 

$ titz!m<mwm*£ m-o&mg&^&i x, 
[0070] m&m ititiwmitz. n#94 6ga« 

©JSJitcfcvvt, fPEffilEXglju ra^f4#^X@(c 

«fc y Jtiss^ twc mmaxmz j: y 

B9fi*ft*tjfccBii. m^a«f^^xgic<fcy^ 
$ tv^mmampiih bAmmizm&mmm 

[0071] jtggu zisMflxmiit* m&m am 

mz& >)§-&2ftmmmmmz±&6&ttmt 
r^cty, mmm-\z^mm±.\z-mx^mm 
®(D*mzmt>g®<m&'<>r hmz&i&u mm 

m mmmt lt£j&*& z t *tmt 1-5. 

[0 0 7 2] |f$84 9fla*®#J§tt, 6#e> 
4 8 ©V ^ftfr 1 9(fcIB*0$85§Ca5lr vt, ffiWMtlEr 
Stt. M«£j*Iigfc J: y ||^8»ftH¥^S ft* 
lute, mmBflM^y^Sft*BIK:Mv^n«K 
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. [0 0.7 3] flf$35 0§3«©^«U «#£3 0f3« 

fcSlfcft© 3 &7^©#&gtCfctt&^®©£l£P£ 
f£3#f£©&* ©Ji^4^TT'©3^^£&£4Wfc 

ist, tfflaffisa^4«OTfcj:y4«s*ifeflBw 

mizmbmtt&wmzmmmt Lx*mtmm$i 
■Gmxmt* mmmmxmzi: y zmztxtztt 
mmt. MBxmz&vm%zftt~A±iwmt tarn 

20 U ^2o©lf^©Mi6lg©fFfillili^^{a-rsH^itit 
Xgfc, ^H^i:biD:©cj:ymai$ftfefF«^cSo 
^T, M^xgtcj:ytg^$tifct#^^x©cj:y 

£^LTfll^$ft63££#Mi:-f3,, 
[0 0 7 4] ||#g5 lffi*©»8tt. Sf#«3 0SB« 

30 wmm&*<m9m&Tx-0&9^£tti>wt 
ommwmmmimt Lxm,tmmmxm 

m.ftttmm?z\ uzm. mw$&iz & y w®±\z 
mix^&mimmvxmms&ffiom&w 
mmtmmm^tmmt. wmmm&® 
mjmz&ym.zftfcmg.** vm^^m?-* 
tbxtmtzT-mnxmt, &%Lxm&ztu 
m&JMtt* mxmizz yam* frt=®w>T- * t 
m&?z>®&<mm\jmmt bxmtzmxm 
40 9-9 immiz i y tarns tnt&&« vvivm 
mjMizzvwmzntzAjjwmtoymam&z 

8^&««S6^^h/M»*»6>Ji»33BtCJ:y 

j: y tifcj:fci<ii#t> tmxmiz * y jties nfe 

AAHttfcSrJttRU ^2o©S^©)i{ag©|^filM$: 

mffit^B^jt^xgi:, MaflutitDGetcj: y«ffls 

50 *H8^Jpft£Egi:, fc*t,rm3ft<&£*:fc4«li:1- 
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[0 0 7 5] fl|$35 2fH®©|g^li, 1 fr£> 

[0 0 7 6] ff#^5 SflBffiOfttttt. ft#*3 1 frb 

5 2©v\rn**i5ifcfa«o«iiiKfe^T, att»£ 

[0 0 7 7] |f^5 Ammffiit, »#^3 1 

5 3 ©Wfftfr 1 «ClB«©»$§fCfcV*T, 

[0 0 7 8] ffi*95 5|E|g©^9i^ |f$«3 1 j^fe 
5 4 W?tVfr 1 ^ClBH©#§WC£^T, jB^Rtex 

so. a«CTK:«i:ys»stife4W*®rt, £©«m*t? 

[0 0 7 9] flj|$g5 6|3i©B» S*«3 1 

5 5 ©v N-r imp i mzm^mz^ \x> m^«r 

[0 0 8 0] ff#£5 7|^©^t±, at#«3 0*»& 
5 6 ©Wf ftfr 1 £lc888©WJ!C;fcV*T, ^^i: 

[0 0 8 1] ff^5 8 Sff$£3 0#6 

5 7 ©V vf 1 £WE«038WK:£V vt, gfiifcfefci: 

[0 0 8 2] St#£5 9f38©$88& SMBttfcfcfcS 
i:, ^tOTC J: y ^$ftfc4Wfcfrr- * tm&t 

[0 0 8 3] g|#g6 0gBtt©$l&& «*a5 9 ©IB 
*ifc*»ft©-r- * t J$£t6^©II§i£A;frli$ii: L 

mwm&wmtffimmt LTau&t&mm&m 
[oo84] m&e 1 nmoomtt. mxm o&m 
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. ^^^^^1-^ 3^»^f(!l^fl®i:. g®*f&i: 
fcStift© 3 &7E^©&&§Cfctt£^®©£fPjs£ 

[oo8 5] n#&* 2ffifg©fBt?!& ft**6oe« 
io dtiw&mfetzzmmmfewmt. wmmt 

[0 0 8 6] 3f$£6 3flBtt©&gli. »#g6 0IB@ 

©BWfcisvvt, S*«*i:fcSftft®3 
20 &©&&© 3 ^7t^©¥^i: fca 3 &5ttfm££j&-f 

tmt* 3 «79^waijfe«Bi»c j: y wfezntz 3 *tc» 
^th. w^^aiaick y ^£ftfc¥i£37*7y£ 

[0 0 8 7] MO** 4fl3«©«W^ »*S6 1 
6 3|B«©v>-rti^i^clB«©58^^fcvxT, BSTO 
30 JBaaii, (iffi^tili8^JC«fcyffiiE$tiAcfii^ 

ffi^aicky^snfe^©^^^^^-© 

0&*®m$^Tx<mmmwmmm£ bx 

htzmmmwmtfrbmmm^&vm&t'titzAti 
w&t&b&mmm&Mm&t Lxm.tmm 
tkfimmmt* mbximztizziizimiit 

s. 

40 [0 0 8 8] m$%e If#«6 4§B« 

yJt«!»«S:4tfW-<&«r^ ®§&fi^&Cj:y4/&£ 
tifeJIWBEttHflH^- <t y»6*i*R8WSEIKaBS:4« 

$i^t5£*!^i> BS^iOT^^asicjiy^s 

. [0 0 8 9] H#«6 6fBS©?§<£& »#«6 5IB« 

so ate j: y^sti^jingaBBflm *&&ft#tirmt 
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zLfciciu. mwmiz&mm±izm,x^2>msm 
mnx^zmogmomg.^ hmzsu&u mm 

mmamzm,^ bm& 
t>mmmiz * yjg&$ftfcA#®f&fc«*>i&&*sii 

[0 0 9 0] H#£6 7|B®0|g^ii, S*«6 4*f*e> 
6 6 <Z)V \-f 1 ^fClB^CD^lCfclr NT. ^ffliE^ 

[0091] ii&ge 8mmm& m^me om, 
omiz&^x. mmmit, mmmt^m^Ds 

*zmm*&mmmx*mu f^^-vww* 

tc&mmt, T-mmmizz yiatsftfe 3&tg 

m^i&sct&Bmmmt. msmimmz**) 
&s&zntzmMwmfrhmmm»z& yjsa&sft 

[0 0 9 2] mm 9|2^®^i, |f$«6 8 IB© 

(Dwmz^x. wmtmm\t, mx&ft&xmz 

«fc yJt*W*fe&J****r^ ®&&&MCJ: y£j* 
SftfcfifW!3a»HflHmcJ: y»&ft*f|giS3aB^*£ 
&ima^!IBB^iK»l: $ 6 C« OTfclSSft. 

m&mmm-L mrnm&m^mmiz^^^m 
mmzmmmmmsmmmt bxtrntz z. 
[0093] wmi om.v>%m\t, a#sc6 9g3i 

Stcj; y^SftfeflaBIBa»Hfl^&±^»^S:Jt^ 

HflD^w^Sra^saaroSiE^^ urn! 
^mi^asii, fl8Wja^BB^«!atcj:yftfiitaft 
tzm&svrbmt. mmKL^)tmatitzxm 
mtaffiomz&fo wmm\zm&o ymm* 
*>mmmz * ^m^titzKtmmzm.^mi-tm 
m&Mmmt Lx&&t&z.t&mt.t&. 
[0094] n$&i i«»oWBtt. »*«6 ogam 
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[0095] m&mi 2m.o>m&. »#«6 ogs« 
<Dmiz.&^x. mmmi&imit. tem&z^) 

[0 0 9 6] fflJ#3B7 3gBff(Z>ftlJ§tt. jSF^6 OfBS 
[0 0 9 7] H^7 4flBtt®ffi&a. H#£7 3g3*g 

ifite$ftfc3^7c^^ ^«£Mc<fcy$l££ 

20 ntzzmt * 6««j*fi«s:jifimi-*» i ©43«&ar 
1 0m&Mtiwmiz& vmmzntziimg&mt as. 

H&-*£Lxmtt6 : r-*fflUm£* ZMLXM 

$£ft mmtmmmt, ?-*&wmz&m 
its ftfc4fss^fi« t n-mmmmtmmz «t 
ya»sftfcA*iiH^e)A*iBflm«^fiiii: ura 
ast6!g20ms#a}*a3i^ x-*iBMW0!icj:y 
KKSftfea^Tc^tfltswitfifli^ »2©wtt&#i 

30 ffi^KiJ:yttfflSftA=A*H«Watftffilt4:^6)» M 

mmz± vmzfttz®ft<mmm*:m£?z>im 

So 

[0098] m#&i 5m.0>m& n#^7 4ts« 
omiz&^x. mmmom& mmmmmiz 
&mi£2ntzmgmt, s»«®cj:yg»sftfc 
mfovyr-ztfrb* wmm\z j; y mzzfrtzm&n 

40 Lx&&tzwm£f>mm£. wmm& 

%m\z& vm,isntzffimmmfr<Dimmizj: 
y mszzfttzAfiwmz&&mitm&z:s&m&£ 
bxmt^mmmmmt. *MLxm&ztiz> 

[0 0 9 9] lt*«7 6|B^©^^ ft#«7 5fE«g 

zhtzymmmm&zx vmbftmmm@mz&. 
f&tzm®m£8®£mm*:2 e>fc*ur«wtsft. 
so RRi^fmiQsa. RmEnsgi»QjSicj:»;£fiesft 
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[oioo] it#£7 imm&m^ mxmi em. 
miz «t y ^s^=MBBaw«K»s:±ri«HMif m? 

[0 10 1] «*«7 8IB^©^^ H*^7 5*^6 
7 7 ©v vftifr 1 «WE<R©#ll»ci5v*T, JftfttiEtt 

[0 10 2] M#g7 9gBtt©&£& W*S5 98B« 

m^mD^ommmorxoymmt^m 

m>%mz%m?-*£ bx&m-zr-mmm 
fc£ut»*a*u wait mmmKWkz 

xmet&Mtfmt. f^^BWMBCJ: y satis ti 

[0 10 3] H#®8 O&K08mtL W##5 9SBS 
©JSmcfcVNT. 58S$L» g$S*f^ £&£#&© 3 

ft&^© 3 fc7SBtt©£4MKfctf *«©©&**& 
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imx^z>m)m®<D*uftm5£®<m&'V7 h;u 
i: bxtmtzT-tfflfflimt. m^xm&zn* 

zvimtsftt-itimmt. mmmiz^vmm^ntz 
xmmn tomb, m 2 ^<m&omm.v>wmm 
%&tmwcmmt. mm®$mz&m&z 

[0 10 4] 3H$£8 l|B«®«Wli, «#«6 0*>v<d 

[0105] ff^«8 2iam©i§^{±, m«96 o*e> 

[0 10 6] f|$88 3f3f£©#&f8«U II*3J16 0*^ 

8 2©v%Tti^iMa«©^icfcvxT> mmm 

30 A*®**:** 

[0 10 7] ffi$«8 4£jf&©8fitt. M#g6 0#e> 

8 3 ©wr*i#» 1 mzffismmnz&^x. n&&«£» 
mt> a*9wsffitc«tya»snfe«ft©p^ £©*&»■£ 

[0 10 8] M#^8 5 £«©»«& H*«6 Opib 

8 4 ©^rn* 1 mztm,<Dim\z&^x, m&w>m 
m\t. m#miz&vm!Zftt~<m<Dfa mit^m 

[0109] mm 6ib«©^h »#«5 9#e> 

40 8 5 ©^1-*^ 1 3l^ciE@©|g^^cfe^^T, zmftMt 

[0 110] »#^8 7K«©«Wti. «*^5 9^P> 
8 6 ©^T4x^ l StiB«©»SK:i3v\T, g^M^i: 

[0 111] 

[0112] (^i©njg©^®) mut. si©^s 
(Dmmzmmmkt^vmmim&mifott 

50 ■tzfUymXlbZ. 02(t 
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41 42 

BlKjsfc*J:3fc, fi**K10 0tt. 3tk7iM * [0 1 2 0) 1 Ott, ^7^tff«^7 

yiem&zm&u ^m^m. 1 o o tcfifcstiTv**-? [0121] &HBMg£#g2 2 0 A#®#&Ji 

[o 1 1 3] *m.<mm,t. mbnsikyvwktim ©>w «*.«. &s^r?5**i: 

©ffiw**fi»bT^<34:fcj:y, <£f;©&g^ Lx<mcmw>mm (t x , t v , t z ) , 0^ 

^©{^^©TT*©^©®^^^^^ ft (R x , Ry , Rz ) . #*5©*W&8BKf . $0^1 

[0 114] iHS##l 0 Ott, 3*7tJ^WW6*Sl [0 12 2] Mill B@lC&±$l,£:8o©&g^ 

10, 5«sR|fl£f&l 2 0feJ:t;x-^iBli#©l 3 /^*S:fflV\T3>tfa-*^57-f v^^K:J:»J4 

[0115] 3#7G?£«t#©i i ott. sjjiTtj^K -f >jK-xasciyat^Jbstir*wajixs. 

wzm 3 otcffl^-tSo »tit wpi 1-123 *©ffi£ifgjiu sra*-*?* * ftaft-rs. '©*ns 

6 8 i%\zm,zfttz3%7mm%mmzm%T'Z >*7i-xtt-#f7?&y, *as* &?$£©%>©# 

[0116] £ff»£#© 120{i 3 &7T^K*f 7. £E v \fc < i: fc. iMttKUHBH^ * # ©f tH£ 

3 OKSMrfS. MAli «»PI*1 1-12368 7# [0 123] S|faHfiaGS&0^&fTi#aW>^fc 

(Ci^tlfcSf^Tt^il^S^ffl^^ LTli, ||l*&&g^T-©Ji^^Wfc©CGiIii|fe?: 

3©&^££f»Cfy§1-5. B&£#&Sr£T*&g^imi§^g©A7**&& 

ffa^rerobfeSflM*. *©^a#&tt^as [0124] js^ie^ 2 3 0 & &sg?#8tsi#& 

&l*HUT^Sfc*^*rfcfef!USt*. 2 2 0tCj:*J^S^fcA o 9^^S:^JfflLT, AftBUl 

[0 117] JW*«#aci:l/Ctt, fi***4«ttr£K: 30 fcBCtfcK»£*oT, JKoav^MW^BBfctt 

irr-s. £©ffitc%>3fefcfi»$-e, -*Kuftfciw*fcs [0125] mmmoimmmt Lx%&mm* 

T&t=.8>\z, mmm^tam^KD-fsmmi^m <rj£u wtttafowa-e* y «s©a^ j:sfl&w©aai 

[0 118] r-*f3«#«l 3 0H H Bft©4BJt (u, v) ommi (u, v) tt. 

««03*79^r-*feJ:t;R«*S:IB»<!»*1-*. § B*tfC*ft&l/0*SiRIMSB (u, v) , m&fifo*'? 

*3ftfcx-*tt. JR6#«2 0 0fci5tt6flS£*Sl© h^N (u, v) . &{P?!©3£ftli . M/L 

[0 1 1 9] J$&#U2 0 0tiU Ji&3^2 1 0, &g 40 [0126] 

i^t^#^2 2 o, mmE^m 3 o, b**W3* m 1 ] 
©2 4 o£*tfite¥!&f«2 5 o^e>«te!tsn*. * 

/{«,») = B(t»,v)max£(l|££-W(M)),0)' • • <*>> 



[0 12 7] dZlT\ max 0 ©3&£S:&mT*tf£ tZ.£t>'T°£Z>, 

imiWBtoib&vfeteift&to* ^Mffm^mmr [0128] 

izm? K2] ©J:e>tClo©BP^^h>n/LT*fee>t) [»2] 
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(23) 
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I{u,v) = B(u,v)N(«,v)-L {£ = £!<£,) • • • ki) 



[0129] i^ot, mwmn^vm&zhz® 

3&7acfe6j&. IggSKkt max () ©&g*\ 

<fc ^MI^^^iSL®T'^ V n » & if fC J: 
»S©T£*l<fcy*MiRfc70fcfc5. Lfrl,*#&, 

3 *7c©aKHa3are*e>t>"r 3 h # t* t & 3 1 
•car*, wr* 3 ©©&7E©a&#3f§i -k^m^mm. 

[0 13 0] HfiOT^©^^ b;i/£#sfc© 

aaat*. wmmmwfrmmt, m-©MHii£ 

jW£©T\ #-flgq9T©W8l©*^+^feS. Jftg 

sa»wws©4)aK:tt. x-*seii#M§ii 3 oks»s 

[0 13 1] *®£j*S*G>Htel/T3>l£:i-*^* 



10 



20 



-[* 



a.-*y?74V*Z<D&&K.'D^T\&CSk ( r 0penGL 
~?0 f'y S.ytf jS^i Fj ,Mason Woo, Jackie Neider.Tom 
Davis, yvvy • tfxxi^f • iz-V-X- i?V 

*nsB©^«Kiev^THu ^vmmm^mm 

fc^lTtS |^^T*^<3te(iiSi»©Sa5S:ffl 
[0 13 2] RtSfi/<feJ:-5tCH»*rtK:3>tra-* 

[0133]^ M&£#©e>*>H^cjgv^M^c 

&SH£©HBHI&18tdlfe / <fe'<* S;i/eBftfc&£>;fo 
*. flaBBaBHflHffClfft^Nfl©^*, astfct:'** 
h;i/Ki (i-i, 2, n) T»*e>toi-i:, viiiM 

[0 134] 

BS3] 



Kn] 



v = w ssT 



(S3) 



[0 13 5] mz, V<D&mfeoi £WM*9 h*B 



^ *©H*«0J!ls«*W#«T£** GS4] Tit 



[0 13 6] 
HR4] 



^ lCr * x 100 [%] 



[0 13 7] iWMWDil&ffl^TMffc© 
«JC«bTI»MIS:3e«>-rfeWi. *©HiaS:±lfilS©K: 



(5t4) 



[0 13 8] mS tt. RmSMiE#a2 3 0©«6|g©f^ffl 
*«^J:«^©SMxS:a%-r^'n'y^BI"e*6. 

#S2 3 2, H88@gtt2N£j&^£2 3 3 *5J:»!B& 50 T'&$>. 



vmz^m 3 4 a* yj&Rsns. 

[0139] B8*^fePHEfb¥® 2 3 1 H t#©^^ 
S^IS$:ia{K1--5©lC+^^»©M^^ftS:fS5ttS. 

(e, ♦) ©fcflreM6»©#fa&sV*"i:U ei:*£i 

0° fe^tC-9 0° ^69 0° *T?SMtS"fc 3 6 IS 
JS©Birefeft»«:«3fet6. 3©^©S^, fli^^fSl 
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[0140] wm&f&^m 3 2& T-*$m&mi * 

[0 14 1] ^©OTi, $f5:7-(y*;*JBtgSHI*.fc 
[0 14 2] Zl©@^4^!sS^fc^T, ^J^SOS 



£1 

,1*1 



>0.95 



[0145] M0mmmiz&m*&w£itimbz 

[0 14 6] ji^$m££#32 3 4 ti. fitTCnVT 
K6] (CckoT, A*H«fcfflv^TB9ISaBH«a!iai 

T£f£U H«Ufctt¥«2 4 0tcm*t6. 
[0 14 7] 
HR6J 



30 



£=1 



[0148] wmM^m* oti. A^a^t^s 

T«U tWojVf [5S7] ©*e>KH*©*ll*©fl« 
#©M©-!ilfa&££E^5z:£:#T<£3. 

[0 14 9] 

mi) 



D=\r q -U 



<St7> 
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[0 15 0] £©ffiK, £fv ( rrj>tfrL-^tcd;-5M 

©s»-u— "W-j . m^«sfi^ii^ia)-ii,v 

ol.J80-D-II,No.8, pp.2031— 2046,1997) lC#U<i**e> 

[0 15 1] f$£W£#©2 5 0lt twsnfeffwwt 
[0 15 2] ftft©flgg*Gai*. A*H$K* hiHq 
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[0143] mmsuism^s. 2 3 3 «. 
^®2 3 2 T-^ztitzmwmwmfr ^mmst® 
K3] cLfc^otmiu ttEteftfeasaw 

j t LTmw%mt£^m 3 4 tempts. #hj6© 

Vj £LTffi;frfs. £©»<* Wi/©j& 

&©f»c^U*3 6 l 4fettlBWR3R-tiWTe**# 
■««©»& Ni:U N«©H£fi«:#«>. JSCRC 

[0 144] 

BR5] 

Omogmt LTtttTl?**. E8©rtgfcUTfcB** 

[0 15 3] ^©SgiSRgfcEV^^tCtt, Vj ftT? 
6] t-£$;t*£5o 

[0 15 4] MiVf M/I c fcAAlB*'** h/i> 

iq tcD^mD <mm<ogff>2mi) « 1*73 -eft 

[0155] £<^D%A#iI&£S8§^-#fc©8{a 

<d' T»*ntiS«*«»T»»*i:ttjet-&. 

[0 15 6] $££©t##^£*lT^6*§1^ 
l±> ffi»lE#a2 3 0K:«fcSJtt!!»fiR©4^^^ 
ib®#©2 4 0 K J:ftfflirtl0^iT?©^«:lM^ 

£-5. ife, e»SnTV\6i»*®rt, &S-JBSU:© 

[0 15 7] (£2©£ffi©jfttt) #?i§^©f|2 
tS. 06(jU ^20HSg©^Cj3^^,®^i^S 
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$ 1 2 o tc33v *TBUH**ma£t&ttb y c ^&©$s 

[0 15 8] #£&6©J£$n M^^^o®^©^ 

[oi5 9] vy^frWktLX&RznzT-zz.f-* 
tc^ y # tt-c#i&£ nkff mmmzt s&m* * 20 

[0 16 0] #3«60^*fc:asvvttt. Jff££*ifc$i£ 
©x? ^W&Ptf 3 ftymRr-* t^h^XSM 

mmmmtmzfitt wnztix^&Ttx?* 
wmtzmmfrmu mmmffimmKte^xmg. 
ztitzWB&t&vx* mmmmmm^^^ 

T, ftttttwwmi-*. 30 
[0161] m&m 1 0 otaswc, %ft©ife-ic 
Mvxsaa^-dffcLT, ^©3?^7t^K^ Mfc© 

ISUT£<„ g$|#®2 1 0 0tt. 3«te9£RS!}£#R 
2 110, ?*:*?-vMMMm2 1 2 Ofcitfx- 
*BBMS®2 1 3 9 0fr£«&*3*lS. 

[0162] s&jd&tm&zmz 1 1 on 1 

1 - 1 2 3 6 8 7*K|3*3ftTV^J:?fc3*79!MK 

H#|S2 13 0tcai^t5. 40 
[0 16 3] f9^*mm¥S2 1 2 0H §51 

©^©^ffi©ra^ff^b#ia2 3 1 ^e>m*sns 

mzmmtz. mil mm&Ktofczw*£Lk* 
«&©*<*> feint u mtasmx-m^im^y^ 

fefcytfttS. HBfcbTtt. 4H*K*fbTH4K5H- 
£g(e, ♦) icfc^T, e,.*fcowc-90* fr£> 

9 0° ^T^^fflT-eti^i 5° iamK:5>^s:«y 

6. ZL©ffi^*jSfe«fctffli^aB©^^tt-^T'fe 50 
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y, zo>mzb : 7y7z-?-£3.i/-xizMimttx® 

T'&So 3tte>©^CJ; y«BLfeIMH¥fe"r**f- 
*B^fcLTx-*gB«£«2 1 3 OKtftfrrs. 

[0 1 6 4] T r -^IBH#^2 1 3 0}i, 3fc5timm 
l&Zm 1 1 0^e>A*3*ifc«4W*M53«7t^Ri:, 
T97&-*W*96i&@Bl2 1 2 OfrfcAAStifeT-*;*. 
x^B$Eg¥feIB'»#J#-tS. gfltetifcx-^n $l£ 
#fi2 2 0 0 lCfc^SB^OSI©fc«?)ji^*£ilS*l ■ 

So 

[0 16 5] «te#«2 2 0 0tt. «»*R2 2ip, 

fiflgawi3£#«2 220, wmmzzm 2 3 0, m 
mw&m 240 fe«tiffiR^F!te#a2 2 5 o^e>n 

[0166] im&m 2 1 on a*?*^*** 

7«S©aM^&fflv^TB8&^fc*:S*»S:a»U 
A;WHi£ l/C<MB»Wt£*a2 2 2 0, jfflffiEZ 
SL 2 2 3 0 £«fctfitfRJt)«M 2 2 4 0 iCflWrfSo 

[0167] m^m&^m 2 2 on jjjmm 

t Lzmkoymmmm (t x , t, , t z ) , me 
^ (r x , R y , r z ) , **<7<j>&&smt* wt 

[0168] ^S6©^ffi©^4iiE^gt 2200(1 

n 1 <Dm.mm\zmzmmmmt&m 3 1 

<, m®&$&&2 2 3 2{CfcVMT, x^X^^S^I 
f££|&2 1 2 0tomvtJ^bfc"r*Xf-*mW8fe* 

mtzs&ir&Mjmfr-ox^z. 
[0169] 07 n j&m<bffl&izmz>mwffl&£ 

©2 2 3 0®MfeJ:i«i(Wl^t/D y #@T* 

2>So hmie^2 2 3 0 n wm&m-m 2 3 
2, mm*s^4^#©2 233 &&tmm%#ffi%. 
^a2 2 3 4*»e>«wtsns. 

[0 17 0] ®&£j£#®2 2 3 2n -r-*iBti#& 

2 1 3 0fr*>m£*ffi.X&Z>m-j (DZlkiffifttTV 

^^mmm^ih^ vtmmm&Biz 2 20 *> 

^^^©fi^g&^oT^tS. 3© 

ftflin ^7 7 ^ y ^ mxtz. a > ^ - * ©s 
•f ^7 > ^^a^i^c^$nfeii^T'fes©T', n 

l ©l^g©^®© J: 9 a y £a - ^ 7 f y ^ x© 
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[0 17 1] M^tt!£ISI£j^S2 2 3 3tt Hi5* 

im&i 2 3 2 r*4^$ fttcmmmmmtfr $m&. 

W&m* K3] {CLfctfoTitHU tf*S*it»£ 

m Vj £ LTflR^feft««#a2 2 3 4 leasts. 
[0 17 2] m^^Mt^#©2 2 3 4 tt W6]C 

[0 17 3] BflttttB3®2 24 0i£ AiJlf^*^ 
[0174] $f£fU£#©2 2 5 0 tt, tWatlfeffffi 

hee*S2 2 3 o tc <k « jttasft©£jftfr e>nmb«f# 

©2 2 4 0\Z£Z>Wffim<Dn-ii!>£T*(D%m$:mmfi 

[0 17 5] ^Qlc^WcitUf. fi»W>ftt>*JK: 
x- #13113^ 2 1 3 0\Zgm?Zt~fa 311 ©H86© 

[0 17 6] <g 3 ©££©£«) *KU *^OH3 

©IQ£©^Jgico^Ti¥»^)§l-So 08 tt, 
astray *BK?*«. #H86©7#itt, »!©**©« 
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50 

jftlSt-5f^> y ic 1 oft ^ UWR© 3 &7T^£Stz8!J 

1--S^T% 3 1 5 0JCjB^TSttEl 

oft^ UWR© S^TtJ^K®^^** 3&79£K 1 o 
SrffiAU ii^^£ft&£T©t#©^ttft$IUft 
VVSL fcJ:lffl86#«3 2O0K:^raKWD3* 

[0 17 7] WCS^tCJStttfJBtHU 
10 T^*4«*©tl£fak £T©#^©3&7T?tm»£ 

[0 17 8] g»^g3 1 0 Ott, 3&7t?£»&§^ 

3110, wsms&frm 1 5 0, Mt*»fe#s 

3 1 2 Ofcitfr-* IB«#®3 1 3 0^e>flWES*l 

[0 17 9] 3«teagRil»£^B3 1 1 Ott. 4MPF1 
1- 1 2 3 6 8 l%\Z^ZtVZ^&^t£Zlkix3&fc 
20 ?M5£^g&JB^T, ^lfc^2©37*7t7tm*ill£ 

[0 1 8 0] ¥^KS!(^#©3 1 5 Ott, 09 (a) 
lC^-r«te»^ 2o©4W*^£Sfr&-ifc£ii:SJ:3 
KTOBI&U 09 (a) ©ZWUMfclWii&jlSfc 

raPB-eseeu ^*i^©^®±w$^£iti*)- 

60 09 (b) \zmt£?lZ, #r®±T*M;i>fr£>%#© 

^2©j£Ri:©3eAfej&Pi , P2 kt"6. 
T*&6£,P B ©3&7t^iltt, — o©»ft*8iLh©j&P 
30 1 , P2 ©3&7t®g (xi , yi , zi ) , (x2 , 
y 2 , z 2 ) fc^Ufc^TKlaVf K8] ttZ. 

[0 18 1] 

[»8] 



> 2 » 2 » 2 ^ 



(AS) 



[0182] i©^&¥i©ii^feS'i>©My&ia*B 
s*ft^e>aaftiaHT*fT-2» iiuci y, t^ft 1 t<m 
2(b¥mffiK*%Mx£&o w^^tzmmmc?- 40 

3 1 SOfctftfrfS. 
[0 18 3] /BHsWUt^lS 12 0tt. fcfcl, feft 

2 *n^n© 3 &7t^c#jst£^@©^^£^ 

+6. WWP 1 1-1 2 3 6 8 7^{ClEtS$*ifcJ:?ft 
3&7t$m$l^fi£fflV^tt, 3&7Bgf*fcPfl$C& 
iBOftflBISrW&rSifc^S*. #TT-tt3©&fif 

t#^©fe'ff^©MfS:tt ^©ie>lcLT^T'^ 
60 tftto-fe, ¥^^Pm ©3*7tJS«S:ft)l1"6BR 
fcfflvxfe«j»l, ^2©3<^7t^7 : -^?: j etl-? f tl 50 



Pi . P2 iit4xtt> ¥^^P m fc*ff51-S#*l© 

p m KL«fs-t«'»»2© J R«sptiP2 izMfotzmm 

[0 18 4] x-^ 1511^3 1 3 Ott, 
fe&m 1 1 0J:yA*S*i*ipJ^Wx-*i:, EM 
s*Sj«je#«3 1 20«kyA*Stl*4jJ»l^ i^2©^ 

*i-e*i©fij«ss:iaiii-s. 

[0 18 5] Ji£#®3 2 OOttt^Mi 

1, m>2(Dim£LXT-*%m&m 1 3 o*»e>» 
*asn* 3r^7t^j!)^^cf^bofc*jb^ 1 © 

Sa6©^»i:ft&y, fi&©«!®tt±T^T*&S. 
[0 1 8 6] RJL ^®6©^» , rtt2«©«»S:fi» 



51 

& o fc y , *® e> %mm<&m<D¥mm#;z&itoT 

[0 18 7] (£g4©H$6©7£Ji) fcK, #^$©314 

\m&m.mto>-wtLTA<nmzm^, mo 

©ssn^-ry o y * @-e&6o #ni6©?$£n « i 
(ommmttmb, m&m loocswr, « 

ttffi3M£4 l 4 0tfj!*3*iT^&,& -r-#ISfli#S 
4 1 3 0£;i3^T^©m6©ftgfefamtS*, 33 
«fctfHB63Mll4 2 0 0©feg|gi&f£#$4 2 2 OlCfc 
Wt, x-*8Btt*R4 1 3 0fr£>3&ft^&ft&& 

[0 18 8] *££©£»(& A#®$tfCfc^T{$£-*f 
fi^©m6©&g£ftJffiU SfH$to&©3*5a£ 

®iLt©&gi: 3 &ji&&£ fcffiv ^TAAIMW 1 ®** 

©feg^as itfst&gtg©^* * & gi&ftic*©* 
iLh©ftg£ 3 ?^SAW^i>i^(:A*ii* 

©^©ftg^fcitfitisgg©^* * £ §S^tc 

urn** u 7\/-*say<jymft 
[0 18 9] tfcfc*>. H»S:JttSrr6f^byJc4fc»® 

®#±T'Sgft#:*t < saw- *»&fc & 

*#S>j& (#TT«4$8&fc*50 ©&g£A£liiii:C 

[0 19 0] ««^fi«S:A*H«^&ttffiU 
##^^©fegBS^tcoVNT©tf#^JM LT^ft© 
fiaH^Sr^ftS^ffit)**. £$1 ( r An analyticsol 
ution for the pose determination of human faces fr 
om a monocularimage J , Shinn-Ying Ho , Hui-Ling H 
uang, Pattern RecognitionLetters, Vol. 19, 1045-1054, 

1998) icn m&M&m&t LXM$<Dmz%\ 
is**. 

[0191] g£S#4£4 1 0 On 3&jt?£»t#& 
4 110, Rt*«£#©4 1 2 0, ftflt£ttffi#g4 
1 4 0#3<fctf-f-*IBH^4 1 3 Ofr&flfcfoSJlS. 
9##®4 l 0 oicfcwt, tofl^HB&CB^SSf*? 



(27) 4#P200 1-28 3 2 1 6 
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-*£LT. *feft©3&7fl£bt SirtSfeSUeU S3 
, ^j^feit;^^^^©m^3*^^S: 

5mbx&<. 

[0 19 2] 3*7a^W»£#«4 1 1 0H 3&t9* 

«®jK«T»tt 3 ikTxmm&mn-wt Lxnm* 1 

1-1 2 3 6 8 7-*»Cfl3*£ftT^6 3 $C7tJ£R8H£& 

10 

[0 19 3] SM^i!l^#S4 1 2 0^ 3#tft$mtC 
^*S*#©^©jRi»8:illS£'fS. WPl 1- 
1 2 3 6 8 7^CiB®$#lT^6 3&53fm$l5^g& 

[0194] tmMM&WL* 1 4 on m&m&t 
xwmm*z <mrtzw&*zmm%m$>& 

20 &mzm&®m.tLx?-m i mm 1 3 oicm* 

n Bcy*n7cfc& <SEfi;LTv*s» 

iKWMf-p^^ bxmm2 87277 6#&# 
r®a#^^gj , #n§¥6 - 16831 i^m 
^mAmmm tz%Mmii&&£M*&i3&zfflftx- 

£5. #H86©7$&T*n HI 2K^TJ:^3teffili©l 
2fl©£ (0-11) Srm^LTfflV^ Z\frt><D 

30 ifm*©san flg^a«i;t*'ft»t«fcy«i'»tjags 

jfe©3*7ttffi«T?*S4?a^fi«S:^h^Ai = (x 
i , yi , zi ) , (i=0, 1, 1 1) X'3b*>t) 

t. 

[0195] -r-^iait#S4 1 3 on a»3*lfc& 

1-5. S»SHfcr-^n m&£8L4 2 0 0<Dfm<D 

[0 19 6] M^#©4 2 0 On £g#®4 2 1 0, 
40 &^^t^#^4 2 2 0, fi^giE#a4 2 3 0. H 
§U±i(#m4 2 4 0feJ:tffl^ i WJt#S4 2 5 O^fe* 

[0197] m&m 2 1 on ^v^tr-r*** 

7^©Jgi^g$:fflVNTfi^*f^i:^SA*WI$:^ 
t*. m^UfeA*ii^$:&g^t^#IS4 2 2 0, 

wmmm 2 3 ofe<fct>Tamb^#®4 2 4 otcm 

[0 19 8] &gi^t^#©4 2 2 On A*lf««: 

50 tt©A5^**%«*1"6. hi itc«MHawt«#® 



(28) 



53 



4 2 2O<Bmit££Xffm0^&K+7nv9HtL& 

-r. mmmz^m 2 2 on AftBmftt&ttm < 
#ig4 2 2 1 &ixwm&Mm&8L4 2 2 zfrbwm 

[0 19 9] A*Bft#»/^tfM4 22111 3H§ 
'#©4 1 0 0fC*»64f»J#j|!iai#S4 1 4 OCfcHT 
MJLiMm&SW h^Ai £HlM$»&©&fit:A 
AHflfcfr&fflfflU MLhT'CD&g^ h;i/Bi = (u 

i.vi), (i = o, i, 2, id tx-tiwmm, 
j&smt LT&mmtvmm 222 tern***, z. 10 

««6#I^A**r*ii: 4f§PP6-l 
6 83 1 7^ rffi/jsggft KB*to#Bfe£4«*& 

[0 2 0 0] #!!86©^gteA<Z>M£!^*£t§&£- 

«4:bT»tfrv»*3W. mil &mftmioymm 
•5. 

[020 1] fttt^itH#©4 2 2 2 «, AAS^# 

«fesam*S4 2 2 i*»e,A*$tifcA*Htww«^fi 
T-m-mm 1 3 o^e^m^n^m* 

]E^m 2 3 OKflfctj"**. Z<DtmMZXffi ( TAnEf 
ficient and Accurate CameraCalibration Technique f 
or 3D Machine Vision J .RogerY. Tsai.Proc. CVPR'8 30 
6 , pp.364-374 , 1986) <Z>#&& tftt * fc#8s#l!UB*ftB * 
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[0 2 0 2] aJ^tSSficW^JBTtt-ffili: UTtfcMMWx* 

7**h\,xwk<mm®m& (t x , T y , 

T z ) , x, y, zttKZ>A>J<Z>llH&g& (Rx . 

r z ) > **?am&smf **5^;i/£bTtf 

9] T*P>t)S*l&. 
[0203] 
G&9] 



(iCB) 



[0 2 04] fe£U 33Ta, b, cttfirFKaV* 

D*i o] TftfetoatisKre**. 

[0 2 0 5] 

mi o] 
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1X10) 



[0 2 0 6] RimTiZB-f [5*1 1] T?*S*1$Elte 
[0 2 0 7] 

BRl l] 



cobAjsM, craitooaJIj+dnH.aJnflgfflnfl. -wRtVaRt+catkmRftiiiR, 



• • • (*i i) 



[0 2 0 8] i 2ffl©£4S«&K:ovvr© K9] 
£3 *VSffifc A*la^m^S^©^*' ^ S:/J^^C^ 40 
Si^lC, R x , Ry , R z , T x , T y , T z , f & 

*iSfe3WRIMTf*6. *tofeR x , R y , R z , T x , T 
y , T z , f £&fi^£ LTfl9fi«E^«4 2 3 0 IC 

[0209] mws&m* 2 3 on &g^t^# 

©4 2 2 0KJ:»J^2ftfc^5**S:*OTl/C, A* 



[0 2 10] BftJtS9g©4 2 4 0(1 A^B^il^ 
bill [5*7] ©±^CB$KD#Bfl©iMt©gtf> 

[0 2ii] flwmue^«4 2 5 on %matit=.$m 

1#IE#©4 2 3 OKJ:*ii3|IW»0ft^e>a«H^ 
©4 240 tJ:*fflW0|M*T®^*WSEItf 
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[0212] & 5 <nmi&<mm) xm&w, 5 
i-s. jgB&n&wi. mi<Dm^mmtimu 3 

&7C?£R8l!l5fc#®l 1 OKfcWC, tSftSOCADx- 
*^63*7t3PRfc 1 2 OKfcWCx 

[0 2 13] 3fc7tf&m%.^m 1 01*. RtfSfflC 
ADx-*£, J|g^®2 0 0TfSW.*-r-*^:i^E 
£bT3fc7t^fcUT^-*S3*#«l 3 0(Cffi*1" 
5. 

[0214] ;SfMI£#m 1 2 0 x1f>f >0fr 6 

B&mgmLXT-ttmmi 3 o*cai;/ji-s 0 

[0 2 15] x-#bE1S#®1 3 Ott, 3&5ftim»£ 

[0216] m^®.zoo\z^x\mi<D^&m 

[0217] *m\t±&btz$&<mmz&^x&'< 
t^-Mc -m<mm^bxm^mx&^ a #tc 

[0 2 1 8] Rh, ^^^©^lISrMcgo'g 

jesn* *©■**«:&<. zo^zimL&^msizn 

^"n AtC J: o T*511-* ' £ * *>t> SALT'S) 
5. 

[0 2 19] 

[#§$©$«] &±<Dmsfr*>®fi>fr%&oi^ *m 

$H^^c£^T3&7ft!m^£t£§£& 
[0 2 2 0] 3^7y^K*^S*lTV\S0T% 

bx%&zm£tz> zttfX'Zz. ttz. mtm<m. 
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mzttLx*j-tft&ffi]Ezmz.iitfxgz>o Lfe^o 

±|BIlluminationSubspace Method, Sampling Meth 

[0221] jR^aie»cfiv\T. jft&3attUft& 

'[HU #38fi©MI 1 0*860J8B^;fctt5IB§WI8£§S 
-5. 

[02] #$g«©Sll©g^©^:fcttS#^T-& 
20 6. 

[0 3 ] Mmrtfe 1 ©HH6©mJ!SfcfcWSfiSgWliE# 

$2 3 o<Dm^3^wsM(Dmi^BLtz-fn^^mx' 

$>so 

[04] HgB^&^SPfirolWWc^rrs^lfllS:* 

[las] mmmmLtz.mmmm.<DHftttLtz.m 

[06] *^©B2©H^©^Cfe^SM^B^^ 

30 [07] *^©H2©^l6©^JSIlcfe^^^iE2 
2 3 0 Oyffl^&Tfm&fflhttLtz-fXl y ?mX3b 

So 

m 8 ] #38$©m 3 <DMM)BMzm%wmki5m 

im 9 ] wmv&s&mz&m vmx&z. 
[@io] *5§^©^4 (Dm&<mm\z&ttz>w®m0< 

So 

[01 1] ^m(mA(D^mm\zm^^^m 

40 8i£?#4 2 2 O©fl^J:l^0SfcflS:^Lfe^n 
>y?0T*&S. 

[01 2] LTfflV ****©»&© 

-0>J&^Lfe0T'&S. 
[01 3] fifef^JCfe^S®l^^^l5©-^Itb 

t, wmtmmxt^\z2fc5x&w&(Dfr-&m^z> 
[014] mmsizm mm^^mo~mt l 

©«^$:U u ^Ufc^a>y^0T-feSo 
50 [015] teR^KfeW*HflWft^a«5©--«I t L 
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[mi 6] m&mzmmmfe&Mv-mt l 

[iai 8] mmffi^mzwmk&fflfi<D-wtb 
mmmmmmomi<Dimmmi>tz7u * mx 
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[IB 3] 



200 1-2832 1 6 
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